Deubiquitinating enzymes in skeletal muscle atrophy-An essential role for USP19.
The ubiquitin proteasome system is well recognized to be involved in mediating muscle atrophy in response to diverse catabolic conditions. To date, almost all of the genes that have been implicated are ubiquitin ligases. Although ubiquitination is modulated also by deubiquitinating enzymes, the roles of these enzymes in muscle wasting remains largely unexplored. In this article, the potential roles of deubiquitinating enzymes in regulating muscle size are discussed. This is followed by a review of the roles described for USP19, the deubiquitinating enzyme that has been most studied in muscle wasting. This enzyme is upregulated in muscle in many catabolic conditions and its inactivation leads to protection from muscle loss induced by stimuli that are common in many illnesses causing cachexia. It can regulate both protein synthesis and protein degradation as well as myogenesis, thereby modulating the key processes that control muscle mass. Roles for other deubiquitinating enzymes remain possible and to be explored.